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DETAILED ACTION 

Claim Objections 

1 . Claim 10 is objected to because of the following informalities: "1 to 400 by 
weight" should read as "1 to 40% by weight" to show consistency with independent 
claims 1 and 9; otherwise the term is unitless and ambiguous in meaning. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-3 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 4,493,922 to Echte et al., as evidenced by U.S. Patent No. 
5,039,714 to Kasahara et al. 
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In '922, Echte teaches the synthesis of impact-resistant polystyrenes containing 
bimodal rubber additives (column 1 , lines 35-55). The specification of '922 discloses the 
synthesis of composition with overlapping ranges for all components of the elastomeric 
polymer composition. 

With regard to claim 1 , the polymer of '922 contains 70-97% by weight of the 
polystyrene matrix (column 1 , lines 41-43); 60-95% by weight of polybutadiene capsule 
(a.k.a. "core-shell" as specificed by the instant claim 1 , see column 1 , lines 47-48 of 
'922), having a size of 0.2-0.6 |j.m; and 5-40% of polybutadiene "cell and/or coil" 
particles (see column 1, lines 54-55; particles having a cellular morphology are known 
in the art to be "salami particles" (see '714, column 2, lines 55-56) as defined by instant 
claim 1). The salami particles have a size of 2-8 j^m (column 1, lines 49-50). These 
components constitute overlapping ratios with instant claim 1, and overlapping ranges 
have been held to establish prima facie obviousness. See MPEP 2144.05. Butyl 
rubber (polybutadiene), which was used in '922, is admitted by the applicant to have a 
known Hildebrand parameter of 8=7.8 (see page 12, lines 5-12 of instant specification) 
which has a minimum of 0.5. As defined by the specification (page 1 1 , line 1 4 through 
page 12, line 4), this property makes the particles incompatible. 

The preferred elastomer sizes of instant claim 2 overlap the sizes proposed by 
Echte (column 1, lines 47-50). As to claim 3, an olefinic (styrene) homopolymer is 
disclosed as the matrix polymer in which the particulates are dispersed (column 1 , line 
39). 
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4. Claims 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 4,493,922 to Echte etal. as applied to claims 1 and 3 above, and further in 
view of U.S. Patent No. 6,545,090 to Demirors et al. 

Patent '922 discloses the features found in claims 1-3, but does not disclose the 
use of a styrene-butadiene matrix, specific molecular weights of the polymers, specific 
weight percentages and physical properties, as instant claims 4-8 recite. 

Patent '090 teaches a styrene-butadiene block copolymer rubber which is utilized 
as a high impact polystyrene (HIPS) substrate. This synthetic method teaches a two 
component polymer matrix: the first component is a butadiene polymer having a high 
molecular weight component of 1 00,000 to 1 ,000,000 (column 4, line 1 1 ) and a low 
molecular weight styrene component with a molecular weight of 60,000-80,000 (column 

5, lines 8-17). The styrene block contains 20 to 80% by weight of the copolymer 
(column 5, lines 18-24). Regarding claims 6 and 8, the viscosity is around 150 
centipoise (column 4, lines 12-24). 

The two prior art disclosures are analogous art; these publications deal with the 
synthesis of rubber-modified HIPS-type polymers. Demirors suggests that the 
embodiment disclosed in '090 exhibits a balance of impact and tensile strength (column 
2, lines 12-14). At the time of invention, it would have been obvious to one of ordinary 
skill in the art to combine the teachings of '922 and '090 to make a HIPS polymer which 
has a balance of tensile strength and impact strength. 
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5. Claims 9-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 4,493,922 to Echte et al. further in view of U.S. Patent No. 6,545,090 to 
Demirors et al. 

Echte etal. discloses a composition that renders obvious the polymer recited in 
instant claim 9, but fails to teach a method that renders obvious claims 9-16. 

As to claims 9, 12-13 and 15-16, Demirors dissolves 5-10 weight % of rubber 
components (column 9, lines 5-6) containing the specified ratios (column 5, lines 18-24). 
The rubber particles are dissolved in a monomer/rubber mixture (column 6, lines 54-68). 
This reaction occurs between 60-1 90°C in the presence of 0.001-0.5% chain transfer 
agents (column 10, lines 6-17). The product is recovered by removing unreacted 
monomers (column 10, lines 17-20). An initiator is used at 100-1,500 ppm (0.01 to 
0.15% by weight, see column 8, lines 37-47). 

As to claim 1 1 , as applied to claim 9 above, Demirors discloses alkyl and 
halogenated styrenyl derivatives of the invention (column 3, lines 25-54). 

Regarding claims 10 and 13, Demirrors does not specifically disclose a pre- 
polymerization occurring at less than 100°C, but rather suggests it by stating that the 
polymerization stage can begin at as low as 60°C, and the temperature can be raised 
as high as 190°C (column 10, lines 13-17). '090 discloses other additives (column 9 
lines 61-68 and column 10, lines 1-5). As to claim 14, a reaction pressure is not 
specified, but the high temperature conditions and reaction vessel/plug flow reactors 
typically operate between atmospheric pressure and high pressure. 
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At the time of invention, it would have been obvious to one of ordinary skill in the 
art to prepare the polymer disclosed in '922 with the method proposed in '090, for the 
purpose of creating a polymer blend that contains the toughness of Echte's blend with 
the tensile strength and synthetic method proposed by Demirors. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

• 5,179,166 to Demirors discloses a similar composition, but 
utilizes higher molecular weight components. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL SALVITTI whose telephone number is 
(571 )270-7341 . The examiner can normally be reached on Monday to Friday 8AM to 
5PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Sample can be reached on (571)272-1376. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/David R. Sample/ 
Supervisory Patent Examiner 
Art Unit 4131 



M.S. 



